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Self-explanatory relay timing diagrams accompanied by a brief 
description of relay operating cycles and circuitry problems 
encountered cover essential details of operation of WHS Tape 
Output Equipment for various output modes„ A nm type of tim¬ 
ing diagram is introduced* 
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% ■ Preliminary Cabling of Unite and Switch SettlKgc 

Th« raiay cabinet ia installed in Back TC-13 in Tmt Control, 

A 36"®OE(4a@t@r ©able ©©meets the various indicetor lamp circuits to the ga® 

tab© relay register on ttee relay panel to accomplish datts transfer from WW1 
to % lb© Taps Output E<quipB®®t„ A 33"@ondu©tor ©able connect® th® relay panel 
with tha Remote Control Unit which is located on a table in the Test Control 

Room ©long with the tap® units. 

The reader s printer 9 pun@h 9 and Remote Control Unit are cabled in 
accordance with attached print A-36835; cabling is relatively simple and 
fool-proof y since receptacles with cors’esponding letter and unit designa¬ 
tions are merely ©osineeted with ©able® provided „ 

Tha various miitohss contained in the reccer g printer 9 and punch 
enable the units to be used interchangeably in any of the tape preparation* 
tape ©he@king 8 and WWl input system© without wiring changes 0 In order to 
operate these units as Tfll®. Tape Output Equipment* switches nsust be set as 
follows o 


Ao Printers 

lo Keep "On-Off* switch at the left side of th® printer keyboard 
in the "off* position until system is ready to be usedo 

2o Throw "Insert" switch toward the rear of the machine,, 

3. Always keep a sheet of paper in machine to protect platen 
from direct contact with type bard 

Bo Reeders 

1> Set "On-Off" switch (above ©able receptacles) to "OFF". 

2o Set "margins! Check - Normal 11 switch to "NORMAL". 

3o Set "Nornul Stop - Read Complements" switch to "READ COMPLEMENTS". 

4o Set “Normal - Clutch Control Jumped" switch to "NORMAL". 

5o Pla@® slotted metal shim under tape hold-down ©lamp so that 
sprocket teeth clear ends of aloto Be sure tap© hold-down 
clamp ia properly secured, 

Co Punch? 

lo Set "On-Off" switch to "ON". 

2o Set right-hand switch to "NORMAL if reproduction of feedout 
holes is not desired, 

3„ Set "Marginal Check => Normal" switch to "NORMAL". 


Preferably* system power should be turned on by moans of the 
on-off switch at the left side of the printer 9 otherwise th© printer key¬ 
board ia deprived of the mechanical interlock which prevents the keys from 
being accidently depressed while the system is not in use. If this happens p 
a number of type bars may fly up in a tangle and Jam the machine when th® 
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p@w®r 1® turned m at the punch> 

Finally c press the w (£X©sr® push button oa the Remote GeriiroS. 

Panel,,. end tbea press th© “Stsrt® button oa the print©?,. The former clears 
th© gae tuba register of any random ®@n@s® whioh my ham resulted fro® 
previcma oporations, end the latter makes the'tep® units and print®? 
operative, es described in Section VJ$ page 8., The system may then be 
manually stoppaa at any time by pressing the "atop" button Oa the printero 
To shut down the tape output equipment, operate the power ®on»off" switch 
on the print©r c 

The rotary control switch (S~l) on the relay panel must be set to 
correspond to the desired type ©f WWI data output, as shown in the tabulation 
“DIGIT CONNECTIONS TO SWITCH" on Dwg„ R-35927-2, Table I shows the connection© 
obtained for each of the eight switch positions: 

TABLE I 


Source of WW£ Data Outiput to Gas Tubs Register 

Accumulator (digits 10 through 15) ana Program Register (digit 9) 

Flip-Flop Storage Register #2 (digits 10 through 15) and Program 
Register (digit 9) v 

Flip-Flop Storage Register #2 (digits 9 through 15) 

Program Counter (digits 8 through 14) 

Control Switch (digits 0 through 4) and Accumulator (digits 0 
' ano l) 

Accumulator (digits 2 through 8) 

Accumulator (digits 9 through 15) 

II. "Words Only 05 Mod© of Operation 

A detailed analysis ©f Tap® Output Equipment operation is aesom= 
plished with th© aid of special timing diagrams developed t y the writer end 
introduced here for the first time 0 The timing diagrams not only show th© 
timing of every relay, contact, and electromechanical component in the system,, 
but flow paths (cause and effect) as well. To aid in an understanding of t.h©s© 
aiegrema, a short list of symbols and their interpretations are nhown at the 
bottom of each sheet„ Entries in the left hand column include all relay ©oils,, 
relay contacts, cam driven contacts, enc tape unit electro-mechanical components 
whether or not they are utilised in a particular moae of operation 0 

In the "Words Only" tape output moce, the printer records a char- 


Switch 

P osition 

A 

B 

G 

0 

E 

F 

G 
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aster for each and every six-digit "‘word® placed in the output register by WNI, 
Switched ob the remote control panel are set to "PRINTER ON", "PUNCH ON", "PRINT 
EVERY CHARACTER", and "LOCK CONTROL, YftVl INFJT", and are designated on Lravirsg 
R-35927 by S&p Sl s S6, and S5 respectively 0 . 

Referring now to relay timing diagram D-37308, an operating cycle is immediately 
initiated by a O,l»mi(gros©eond "Print" pulse from WWI which appears at essentially 
the same instant that a word read into the output register causes the associated 
indicator-lamp circuits to drive positive the grids of the corresponding 2L21"a 
in the gas tub® register, Both of these effects are indicated on the timing 
diagram at 0 mss -, 

The "Print* 1 pulse, stretched to approximately 4 microseconds by the blocking 
oscillator circuit of V-l, fires "Print" thyratron V--2 end energises "Print" relay 
K-'lo At 6 ma, "b" contact K°i=2 transfers the "Completion Signal" circuit from 
s90 volts to -30 volts* As K-*l ©loses in, "a" contact K=l-*13 closes at 9 ms, seals 
in K-l via "b® contact K--2-1, and conveniently shorts out and de-ionlzes the 
"Print" thyratron at the same tiro© 0 As "a" contact K-l-5 closes, plate voltage 
now applied to the relay register fires .only those gas tubes with positive control 
grids, and energizes the corresponding repister relays, (K-12 for example, which 
in turn closes "a" contacts K-12-5 and K42-7 at 20 msK Closing of remaining 
"a" contactX* 1*>6 energizes the reader clutch magnet, and after a 32-ms clutch 
mechanism delay, the reader cam shaft begins its rotation at 41 ns. 

Closing of the N D~C Common" contact in the reader at 48 ms energizes the 
"translator" relays and punch selector magnets through register reley "a" contacts 
on the Reader Readout and Punch Readout buses respectively, and alto energizes "C-G 
Common" relay K-2 directly* For example, with register relay K-12 closed, trans¬ 
lator relay K-102 is energized through "a" contact X-1^2-5 on the Reader Readout Bus, 
and punch selector magnet K-202 is energized through "a" contact K-12-7 0 The tape 
punch now performs an automatic 74-ms electro- mechanical cycle of rotating the 
cam-shaft, actuating the selected punch mechanisms to punch the oesired holes, 
de-energizing the clutch magnet, and advancing the tape for the next cycle,. 

At 55 ms, ®b® contact K-2-1 opens and breaks the seal-ln circuit of "a" contact 
K«i®13, de-*energizing "Print" relay K->1 0 At 57 ms, "a" contact K-2»5 closes to 
maintain piate voltage on the relay register whin "s" contact K-15 subsequently 
openso 

At 60 ma £ . closing-of the reader "A-C Common" contact energizes the desired 
printer solenoid through "a" and "b" contacts on the translator relay benk, and 
the printer then types the corresponding character,, 

At 66 ras, as mentioned above, "a" contact ^-1-5 opens, (relay register plate 
voltage is still maintained by "a" contact K-2-10), and "a" contact K~l=6 de¬ 
energizes the reader clutch magneto Closing of contact K«l»2 at 68 ms issues 
no "Completion" signal at this premature time because "b" contact K-2-8 is still 
opeUo Likewise, (closing of the reader Feedout contact at 95 ms and its opening 
at 118 ms has no effect, since this contact is not used for the "Words Only* 1 mode 0 

At 105 ms, opening of the "A-C Common" contact de-energizes the printer solenoid, 
and at 106 ms, opening of the "D=C Common" Contact de-energizes the translator relays 
(K-102), the punch selector magnets (K-202), and "D-C Common" relay K»2» 

• ^ 

At 137 ms, opening of "a" contact K=2=5 now removes plate voltage from the relay 
register (de-energizing K-12), closing of "b" contact K-2-6 sets up the "Completion" 
signal circuit whereupon closing of "b" contact. K=>12=2< in the relay register at 147 
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no plaeea <-90 volts on the '•Completion 8 * signal line to terminal 12 and impresses a 
positive 120°volt pulse on the control grid -of a 2E21 puls© generator (ref® Ira wing 
R--33486) whose <?utput is a Ool-microsecond "Completion*' pulse® This pulse signals 
W1 to clear the storage register, read Into it the next word f end send a 0®1 micro- 
second "Print 1 * pulse to the Tape Output Equipment to start the next eyco-e® 


Ill® Relay Counter Presetting Feature for "Word-Complement" Mode of Oper a tion 

Operation of individual tap© units is identical to that of the "Words Only" 
mode, but in addition a scsie-of-two relay counter is needed to permit the printer to 
type a character corresponding to the particular 6=digit "Word" in the gas tube relay 
register during punching of the word in paper tape, and then to keep the printer in¬ 
operative during the next cycle while the complement is being punched® 

In employing a relay counter, it is possible to have the counter in the wrong 
position at the start of a train of data because of some previous usage, an unexpected 
switching transient, or some manipulation of tape equipment, so that it is necessary 
to arrange for some method of presetting this counter immediately before recording 
"Word-Complement" data® Accordingly, at least one six-"zero" "Blank" signal (meaning- 
lass to the printer) must be provided by WW1 as the "Blank Preset" signal® Since more 
tlian one "Blank 8 * signal may be needed for other WWI functions, the relay counter has 
been arranged so that it remains in the position preset by the first "Blank" signal 
regardless of the number of similar "Blank" signals following® 

Since operation of the tape units is essentially the same in ail modes, a descrip¬ 
tion of timing relations in the relay counter will be considered sufficient for the 
"Word-Complement" mode® For this mode, switch S6 is set to "Words and Complements"® 

Referring now to the "Blank" Signal Preset timing diagram (drawing D-37301), all 
four counter relays (K=4 through K=7) and "Blank Preset" relay K-8 are initially un¬ 
energized, As before, the preset cycle is initiated by a WWI "Print" signal which 
fires "Print" thyratron ^-2, and energizes "Print" relay K«i at t * 0 ms® Closing 
in of K-l energizes "E-C Common" relay K-2 ana reader clutch magnet K-107, ®nd de¬ 
ionizes "Print" thyratron V°2® Again curing the reader mechanical cycle, "D-C Common*' 
contact S°102 closes at 42 ms and energizes "D-C Common" relay K-2, which de-energizes 
"Print" relay K-2 and the reader clutch magnet® Kote that in this mode, there is no 
meaningful data yet present in the relay register because an ail-zero "Blank Preset" 
stored in the WWI output register has kept all seven control grids of the gas tube 
register (V-3 through V-9) biased to °35 volts, end therefore application of plate 
voltage to the gas tube register at 50 ms fails to energize any of the register relays 
(K°ll through K°l6)„ Hence no signal gets through translator reiays and selector 
magnets to actuate the tape punch or printer® 

departure from a regular mode of operation now occurs at 88 ms when closing of 
reaaer "Feedout" contact £-101 energizes "Switeh" relay K°4 of the relay counter 
through switch S6-2 which was set in the "Word-Compjeraent" positicn® At 92 ms, 
contact K°4=3 closes and energizes "Count" relay K-5 through "b" contact K«6°2, and 
the relay then seals in through "a" contact K°5°9, 

Reopening of "Feedout" contact S-101 at liO ms de-energizes "Switch" relay K-4, 
opening "a" contact K°4°3 0 This now has no effect on "Count" relay K°5 since it is 
sealed in through its own contact® However, closing of "b" contact K°4=l energizes 
"interlock Pulse K reiay K-7 through "a" contact K°5°3 and the preset cycle is complet¬ 
ed with the closing of "b" contact K-2-8 and is^u«nce of a "Completion" signal® The 
equipment i3 now reedy to pundh and print the nex . meaningful character from WWI widch 
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will be © wordj punch the following complement only, end then repeat the cycle eg long 
aa WWl continues to furnish words and complements 0 Relay action for this operation 
will b© briefly discussed under Section V, page 7 0 


IV o Effect of Multiple "Blank Preset ff Signals on Re l ay Counter Setting 

Consider now that a second "Blank Preset” signal is furnished by WWl instead of 
a "lord^j as shown on timing diagram D-37301. Relays K-i, K-2, and the reader perform 
the same functions as before, with the exception that "a" contact K-5~6 is now closed 
at 185 ras and 115 volts a-c is applied to "Blank or Preset” relay K-8., As the reader 
Cycle continues, "Feedout" cam contact S-1C1 closes at 220 ms and energizes "Switch" 
rej.ay K-4 as before, except that ”b" contact K-4-1 opening at 222 me now de-energizes 
"Interlock Pulse" relay K-7. 

At this point it is important to note that the purpose of "Interlock Pulse" 
relay K-7 is to deprive "Count Interlock" relay K-6 of any voltage before "Blank or 
Preset" relay K-8 can drop out. This is just about accomplished, but beefius® of the 
fast drop-out time of K-8, an occasional .1-ms pulse does tickle "Count Interlock” 
relay K-6 at 231 ms. At no time has this critical timing point given rise to opera¬ 
tional errors either in extensive tests required for this report or during normal 
operation with Will, since marginal variation of voltages only contributes to a faster 
drop-out of "Interlock Pulse" relay K-7 and complete disappearance of this very short 
pulse® The pulse would have to be of at least 5 ms duration before a drop-out of 
"Count" relay K-5 and the resultant tripping of the relay counter to the opposite 
state would be effected. 

To continue with the remainder of this second "Blank" signal cycle, opening of 
reader "Feedout" cam contact S-101 at 242 ms de-energizes "Switch" relay K-4, , closing 
"b" contact K-4-1 at 248 ms and restoring all relays of the counter to their original 
preset positions as established by the first "Blank or Preset" signal. Reclosing of 
"b” contact K-2-8 at 264 ms ("B-C Common" relay K-2 having been previously de-energized 
at 232 ms by opening of the reader "D-C Common" contact) then initiates the "Comple¬ 
tion" signal to MI 8 signifying that the Tape Output Equipment has completed a cycle 
and is awaiting another "Blank" signal or a "Word" . 


Vo "Word-Compl e ment" Mode of Operation 

Referring now to timing diagram D-37303, which is a continuation of B-37301 in 
regards to the elapsed time scale, relay and tape unit timing in this mode is ioentical 
to that of the "Words Only" mode describee in Section II, page 4 , os far as 492 ms, 
except that now the relay counter is now part of the system by reason of the switch 
settings on the Remote Control unit. Tape punch and printer cycles are initiated in 
the normal manner at 446 and 457 ms. 

At 492 ms, closing of "Feedout" cam contact S-101 now is permitted to energize 
"Count Interlock" relay K-6 via "a" contact K-7-9 and "b" contact K-8-7, the latter 
being.closed because "Blank" signals needed to energize "Blank or Preset" relay K-8 
are now absent. 

Aa a result, "b" contact K-6-2 opens at 497 ms, unseals and de-energizes "Count" 
relay K-5 Meanwhile "Count Interlock" relay K-6 seals in at 499 ms through "a" con¬ 
tact E 6=10 to keep reaay K-5 isolated from energizing voltage present while "a" con¬ 
tact K=4“3 is closed. "Interlock Pulse" relay K-7, which had dropped out at 494 ®s P 
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end "a” contact K=5~3 which opened at 507 ms (as described in Section II) now prevent 
"b" contact X-4=l from de-energizing "Interlock Pujse" relay K-7 et 520 ma® All relays 
in the counter are de-energized;, the counter is now in the "Complement” position,, and 
the cycle ia completed in the usual manner® 

Upon receipt of a "Completion” signel* WKI places the "Compaement" in the gas tube 
regiater and issues another "Print” signal et 543 ms® The resulting relay end tap© 
unit operations are again the seme as before* except that "a" contact K-5-6 ia now 
open and the printer receives no 115-volt A»C signal through the Translator Relays 
(K-102 for example)* hence no character is typed 0 The tape punch selector magnets are 
energized at 593 ms in accordance with relay register "a" contacts to pinch the 
"Complement" 0 

The closing of reader "Feedout" cam contact S-iCi at 639 ma energizes "Switch" 
relay X»4» and the closing of "a" contact K=4»3 at 643 ms energizes "Count" relay K-6 
via "b" contact K~6=2, and the latter seals in at 650 ms through "a" contact X~5~9® 
Reclosing of "b" contact K=*4=l after "Feedout" cam contact S-iOi opens energizes 
"Interlock Pulse" relay X»7* the relay counter once again attains the "Word" position* 
the cycle ia completed at 690 ma, end the system i3 ready for the next "Word"® 


’ VIo Tape Unit "Start^Ston®" Punched Tape Feedout. and belay Control Relay Functions 
A® "Start-Step" 

Pressing of the "Start" button (s-109 on the reader or S-301 on the printer) is 
necessary in readying the tape output ecuipment for operation with WWI after turning 
on the power® Its effect on the delay control circuits 8re as follows? pressing of 
the "Start" button first opens e "b" contact to disconnect the reeder clutch magnet 
and then closes en "a" contect which energizes Clutch Control relay X-108® A "b" 
contact on this relay opens the reader clutch magnet circuit et a second point, and 
then an "a" contact energises the pickup coil of belay Cpntrol relay X-109® A "c" 
contact of X-109 first completes the circuit to the "buck" coil of this seme relay* 
then an "a" contact in the clutch magnet circuit closes, and finally K=109 seals in 
through a second "a" contact and a 4000-ohm resistor R°106 o 

At this point (with the "Start" button still held down) both K<*108 and K-109 are 
closed, and there are still two breaks in the reeder clutch magnet circuits one is 
the "b" contact on K-108 and the other is the "b" contact on the "Start" switch® 
Release of the "Start" button first opens the "a" contact and de-energizes Clutch 
Control relay K-108 which in turn closes the "b" contact in the reader clutch magnet 
airsttit® Finally, closing of the "Start" button "b" contact completes the circuit to 
the clutch magnet® Only then can "a" contact K-l®6 of the "Print" relay energize the 
clutch magnet* trip the clutch end start the cam contact mechanism of the tape reader* 
hence the necessity of pressing the "Start" button after turning on the power® 


B® Punchad-Tape Feedout 

In the tape punch, punched tape must travel from the perforating mechanism a 
distance of three or four Inches to the point at which it emerges from the tear-o^f 
guide* so that after completing an output tape* the "Feedout" button on the tap© 
punch is pressed to feed out about six inches of blank tape, after which the tape cam 
be torn off® Obviously* of the "Feedout" button is not used* three or four Inches of 
data bearing tspe will be left inside the tape punch when the tepe is torn off® 
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A possibility now arises where someone might press the "Feedcui" button assuming 
that the computer has finished reading out data, and spoil the tape, To avoid this 
condition, the "Feedcut" button is rendered elects'!sally inoperative by means of the 
"Unlock-Lock Control, WWI Input” switch when the latter is in the "10CK CONTROL, WKI 
INKJT" position,. The "Clear” pushbutton on the Remote Control box is likewise rendered 
ineffective by the same switch, since it is also possible to spoil the preparation of 
an output tape by inadvertently pressing the "Clear" pushbutton, 

D. Delay Control Relay Function 

The printer must frequently execute tabular movements of the carriage, carriage 
returns, shifts for capitals or symbols, end other functions which would cause it to 
fail behind control signals from the tape reader, so that obviously some kind of delay 
must be provided to make the reader pause while the printer completes a function. This 
is acoompj.ished by contacts in the printer which first de-energize the reader clutch 
magnet and then energize "Clutch Control" relay K-108 which in turn opens a "b" con¬ 
tact in the clutch magnet circuit. The reader cam shaft rotates to the point at 
which the clutch automatically disengages and stops, The clutch magnet is not able 
to trip the clutch until the printer completes its function. 

Energizing of "Clutch Control" relay K-108 maintains voltage on the pickup coil 
of "Delay Control" relay K-109 during the delay period when a-c is flowing through 
one of the printer machine function solenoids that actuate the keyboard. This current 
flow creates a voltage drop across the buck coil rectifier SR-1C0 and its rectified 
output causes "Delay Control" relay K=>109 to drop out and open the reader clutch 
magnet circuit. By this time K-108 has had time to close end maintain the open cir¬ 
cuit o 

Completion of a machine function closes the delay contacts, de-energizes "Clutch 
Control" relay K-108 which then energizes Delay Control relay K-109, An "a" contact 
on X-109 then completes the clutch magnet circuit, whereupon the clutch is tripped 
and the reader starts out on the next cycle. 


VII , Special Circuit Provisions 

In preliminary operational tests on the breadboard version of the tape output ' 
equipment, considerable difficulty arose from excessive transients put out on both the 
a-e and d-e power lines with amplitudes in the order of 100 volts or more and of fre¬ 
quencies in the megacycle region, R-F filters provided in the printer for the @©nt2*i=> 
fugally-controllad governor motor were insufficient for INI standards so additional 
filtering consisting of L-8 and C=39 was provided in the 115-volt A-C power line at 
the point of entry into the relay cabinet. 

In turning on the power to the taps output equipment, the possibility of orig¬ 
inating a spurious "Completion" signal is eliminated by means of an R-€ network con¬ 
sisting of R-67, R-68, and £-26 connected in the >90 and -3C volt lines immediately 
after the single-stage L-G filters. Condenser C-26 limits the rate of rise of voltage 
on the "Completion 05 signal line to approximately 2,4 x 10* volts per second, which is 
sufficiently j.ow enough so that the pulse generator sees no more than approximately 
0,8 volt at the instant the (-90 volts is turned on, and can therefore produce no 0,1- 
mi are second "Completion" signal to interfere with other T.’WJ operations. Note that 
this R-C network may be rendered ineffective if power to the Tape Output Equipment is 
turned on and off by means of the lever switch on the rack power control unit, since 
it is entirely possible that the *90 may appear before the - 30 , in which case a spiriou 
"Completion" signal would result. 
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Large amplitude relay switching transients are eliminated from the H50 line by 
means of a two-stage filter containing L-4, L-5, end G-29 through C-31° Any remain¬ 
ing transient effects are less than MI specifications of 1*5 vplts permissible max¬ 
imum* 


VIII* Power Requirements* Recommended Fuse Ratines« and C ircuit Conditions for M ar¬ 
ginal Operation 

The following tabulation shows the maximum a-c and a»c current inputs to the 
Tape Output Equipment during the various indicated modes of operation at rated nominal 
voltage, the fuse capacities required, and voltages resulting in marginal operation* 


TABLE II 


Supply 

Volts 

Terminal 

No^ 

Max* Mi Hi amps. 
One-Hole Six-Hole 

Recommended 

3AG Fuse Size£^ 
_japayajs - 

Minimum 
Voltage for 
Marginal Operation 

—150 

E2-8 

0*2 0.3 

1/2 

(Note 2) 

-30 

E2-6 

0*1 0*1 

1/2 

-I (Note 3) 

-15 

E2-4 

15 15 

1/2 

"11 (Note 4) 

<*90 

E2-3 

oa 0*1 

1/2 

^40 

0150 

E2®7 

21 140 

1 

*115 

115 AC 

CSC* 

(2*3 amperes) 

3 (Note 1) 

95 


Note 1* Lit^elfuse "Slo-Blc" Cat* No* 313003, 250 volts or equivalent; all others 
Cat* No* 312500 (l/2 amp.) or Cat* No* 312001 (l amp*) or equivalent. 

Note 2* Margin expressed in terms of minimum voltage on terminals El-1 through El-3 
necessary to fire relay register gas tubes* These voltages range from »1?0 
to &187 volts* 

Note 3o Equipment operates satisfactorily with almost negligible bias at this point, 
but disconnecting lead stops operation instantly* 

Note 4o Reader shaft stops at -10 volts; all relay register gas tubes fire at 3 volts* 


IX* Summary 

The Tape Output System has operated dependabj.^ over a period of several months, 
except for usuaj. difficulties encountered in the tape units, such as a) stalling and 
scorching of driving motors in tape punch and reader because of incorrect fusing end 
insufficient .lubrication reaching the shaft bearings, b) bad arcing and burning of 
reader "D=G Common” cam contact, c) stalling or jamming of carriage return mechanism 
in printer, or d) printer governor-motor inoperative because of faulty governor contacts. 

The possibility of Tap© Output System failure as a result of stieking of relay 
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armatures can be eliminated by e careful check of ell plug-in Tyj*? J relays for in~ 
oorrsct residual end heel-piece gap settingsd For the residual screw setting a gap 
of 1,0 '£ 0 o 5 aij (measured between the armature and the abutting end oi the relay 
core by means of « feeler gauge) is recommended 0 For the heei-pdace gap (measured 
by feeler gage between the hinged end of the armature and the abutting end of the 
heal piece of relay '’frame* with the armature held closed) e clearance of l o 0 t 0 o § 
mil is also recommended , 
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TAPE OUTPUT SYSTEM CABLING BETWEEN READER; 

PRINTER, PUNCH, AND REMOTE CONTROL UNIT. 
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NOTE I. SYMBOL ( L) SISNlFlES INSTANT AT WHICH "COMPLETION* PULSE 
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VERTICAL OOTTEO LINES INOICATE SlONAL FlOR 
PATH OR AN OPERATION OF ONE CIRCUIT COMPONENT 
AS A RESULT OF OPERATION OF ANOTHER COMPONENT. 
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T”‘ LINES AND VERTICAL SOLIO LINES. ANO ALSO MECHANICAL 
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OPERATION OF CONTACTS SY EACH FUNCTION. 
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OENOTES SISNAL THAT WOULD HAVE BEEN P r£J *NT 
HAD CONTACT SEEN CLOSEO. 


"CONTACT REFERS TO AN "o" CONTACT CONNECTED TO P»N IS 
OF "PRINT-RELAY K-I.FOR EXAMPLE.AS SHOWN 
IN CIRCUIT SCHEMATIC R-SSSE7. 
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